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SYSTEMS AND METHODS FOR
ALTERNATIVE PROJECTIONS OF
GEOGRAPHICAL INFORMATION

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 17/090,851, filed Nov. 5, 2020, which is a continuation
of U.S. application Ser. No. 16/028,185, filed Jul. 5, 2018,
which claims the benefit under 35 U.S.C. § 119(e) of the
U.S. Provisional Application Ser. No. 62/651,889 filed Apr.
3, 2018 the content of which is hereby incorporated by
reference in its entirety.

FIELD OF THE INVENTION

This disclosure relates to alternative projections of geo-
graphical information.

BACKGROUND

Maps in use today are projections of points from the three
dimensional surface of the earth to a two dimensional plane.
In each map projection, some geographical information is
lost or distorted at the expense of preserving some other
geographical information. Thus, each type of projection has
limitations and may be only suitable for certain purposes.

SUMMARY

Various embodiments of the present disclosure can
include methods for determining angular relationships from
a point of interest to a plurality of peripheral points of
interest on a map. One or more cost functions from the point
of interest to the plurality of the peripheral points of interest
on the map are analyzed. A plurality of vectors emanating
from the point of interest to the plurality of the peripheral
points of interest on a different representation of the map are
displayed.

In some embodiments, the plurality of vectors comprises
directions corresponding to the angular relationships from
the point of interest to the plurality of the peripheral points
of interests on the two dimensional map and magnitudes
corresponding to the one or more cost functions associated
with the point of interest to the plurality of the peripheral
points of interest on the two dimensional map.

In some embodiments, the one or more cost functions are
at least one of time, scenic value, road curvature, terrain
difficulty, or economic incentive.

In some embodiments, the methods are configured to
display one or more concentric intervals centered about the
point of interest on the different representation of the two
dimensional map, each concentric interval represents a unit
of a measure.

In some embodiments, the one or more concentric inter-
vals represent time intervals and the unit of the measurement
is a discrete measure of time.

In some embodiments, the one or more concentric inter-
vals represent progressive levels of scenic values and the
unit of the measurement is a discrete measure of scenic
value.

In some embodiments, the one or more concentric inter-
vals represent progressive levels of road curvature and the
unit of the measure is a discrete measure of road curvature.
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In some embodiments, the one or more concentric inter-
vals represent progressive levels of economic incentive and
the unit of the measurement is discrete measure of economic
incentives.

In some embodiments, the one or more cost function is
user selectable.

These and other features of the systems, methods, and
non-transitory computer readable media disclosed herein, as
well as the methods of operation and functions of the related
elements of structure and the combination of parts and
economies of manufacture, will become more apparent upon
consideration of the following description and the appended
claims with reference to the accompanying drawings, all of
which form a part of this specification, wherein like refer-
ence numerals designate corresponding parts in the various
figures. It is to be expressly understood, however, that the
drawings are for purposes of illustration and description
only and are not intended as a definition of the limits of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain features of various embodiments of the present
technology are set forth with particularity in the appended
claims. A better understanding of the features and advan-
tages of the technology will be obtained by reference to the
following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are
utilized, and the accompanying drawings of which:

FIG. 1 illustrates an example map projection system,
according to various embodiments of the present disclosure.

FIG. 2A illustrates an example cost function projection
engine, according to various embodiments of the present
disclosure.

FIG. 2B illustrates an example spatial function projection
engine, according to various embodiments of the present
disclosure.

FIG. 3A illustrates an example graphic user interface,
according to various embodiments of the present disclosure.

FIG. 3B illustrates an example graphic user interface
based on a temporal projection, according to various
embodiments of the present disclosure.

FIG. 4A illustrates an example graphical user interface,
according to various embodiments of the present disclosure.

FIG. 4B illustrates an example graphic user interface
based on a spatial projection, according to various embodi-
ments of the present disclosure.

FIG. 5A illustrates an example method, according to
various embodiments of the current disclosure.

FIG. 5B illustrates an example method, according to
various embodiments of the current disclosure.

FIG. 6 illustrates a block diagram of an example computer
system in which any of the embodiments described herein
may be implemented.

DETAILED DESCRIPTION

Maps in use today are nothing more than a two dimen-
sional representation of a set of geographical information
optimized for a certain subset of geographical information
over some other subset of geographical information. For
example, in Mercator projection, angular relationships (e.g.,
directions) between landmasses are preserved at the expense
of distorting shape or area of these landmasses. In Albers
projection, for example, areas of the landmasses are pre-
served at the expense of distorting shapes and angular
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relationships of the landmasses. Therefore, each map has its
own benefits and drawbacks, and is only suited for a
particular purpose.

Conventional commonly used maps may be generally
unfit for today’s use patterns. For example, there can be
multitude of routes to go from point A to point B on a map.
Each route has some associated cost functions that are not
reflected in the map. For instance, a user may want to drive
from point A to point B in fastest time (e.g., the cost function
being time). This user might to pick a route based on a
shortest distance between point A to point B. However, this
user might not know that the route with the shortest distance
has a difficult terrain and thus generally takes a longer time
to drive. Therefore, in this instance, distance can be a
non-ideal indicator of time to drive from point A to point B.
In some instances, the user may want to drive from point A
to point B in a most scenic route (e.g., the cost function
being a scenery associated a route). In this instance, no such
map exists that allows the user to judge which route to take.
The user can choose an ideal route based on prior experi-
ences or by word of mouth.

In another example, the majority of the world’s economic
activities can be localized to certain regions. For instance,
most of the world’s human capital are concentrated in city
centers, and most of the world’s transport/logistic activities
are concentrated around major ports. Because the current
suite of maps gives equal weight to areas or square-miles,
these maps tend not to be useful in monitoring these eco-
nomic activities. For example, a map depicting maritime
activities around a seaport. In this example, there may be
areas in which maritime activities are highly concentrated
and areas that lack meaningful maritime activities. Because
the current suite of maps gives equal weights to areas, there
can be regions on the maps in which maritime activities are
difficult to discerns and regions on the map in which
maritime activities are so lacking that there is no need to
monitor. As such, the current suite of maps or map projec-
tions are unsatisfying in monitoring the world’s economic
activities.

A claimed solution rooted in computer technology over-
comes problems specifically arising in the realm of com-
puter technology. In various embodiments, a map projection
system can provide alternative map projections of existing
geographical information (e.g., points of interests, angular
relationships, routes, cost function, etc.) from one represen-
tation to another representation. The alternative map pro-
jections can be based on a cost function. In some embodi-
ments, the cost function can be user selectable. For example,
the user can select a map projection based on time or scenery
associated with routes. In some embodiments, the alternative
map projections can be based on a spatial function. For
example, the spatial function can be a region of interest (e.g.,
economic activities, maritime activities, etc.) for which a
user has incentives to monitor the region of interest. In
general, the map projection system can represent existing
geographical information in a way that users can readily
digest, comprehend, and make decisions based on an alter-
native map projection of the existing geographical informa-
tion. The map projection system is discussed in further detail
herein with respect to FIG. 1.

FIG. 1 illustrates an example map projection system 100,
according to various embodiments of the present disclosure.
The example map projection system 100 can include one or
more processors and memory. The processor(s) can be
configured to perform various operations by interpreting
machine-readable instructions. As shown in FIG. 1, in some
embodiments, the map projection system 100 can include an
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alternative map projection engine 102. The alternative map
projection engine 102 can include a cost function projection
engine 104 and a spatial function projection engine 106. In
some embodiments, the map projection system 100 may also
include at least one data store 120 that is accessible to the
alternative map projection engine 102.

In various embodiments, the map projection system 100
can be configured to provide alternative map projections of
existing geographical information from one representation
to another representation. For example, the map projection
system 100, via the alternative projection map engine 102,
can project points of interest from a conventional two
dimensional map to a different representation such that the
points of interests are optimized over a cost function or a
spatial function. The cost function can be any entity, param-
eter, or geographical information that a user can derive a
value. For instance, a cost function of a map projection can
be associated with time (e.g., quickest route to get from one
location to another location). The cost function of the map
projection, in some instances, can be associated with scenery
of routes (e.g., most scenic route from one location to
another location). The cost function of the map projection
can be based on terrain difficulty of routes (e.g., difficulty of
routes from one location to another location). The cost
function of the map projection can also be based on mon-
etary incentives (e.g., coffee shops with cheapest price for
coffee). The spatial function can be any entity, region of
interest, or geographical information that a user desires to
view in further detail. For instance, the spatial function of a
map projection can be associated with a distance that is of
interest to the user (e.g., regions around transportation/
logistics hubs). The spatial function of the projection can be
associated with concentration or density around a region of
interest (e.g., population density, concentration of transpor-
tation vessels, etc.).

In some embodiments, the cost function projection engine
104 can be configured to provide alternative map projections
of exiting geographical information from a conventional two
dimensional map into another representation based on a cost
function. The cost function projection engine 104 can repur-
pose an existing map from one representation to another
representation for which a user can easily digest, compre-
hend, and make decisions based on the exiting geographical
information optimized over the cost function the user
desires. More details of the cost function projection engine
104 are discussed herein with respect to FIG. 2A.

The spatial function projection engine 106, in some
embodiments, can be configured to provide alternative map
projections of exiting geographical information from a con-
ventional two dimensional map into another representation
based on a spatial function. The spatial function projection
engine 106 can repurpose an existing map from one pre-
sentation to another representation for which a user can
readily digest, comprehend, and make decisions based on
the existing geographical information optimized over the
spatial function the user desires. More details of the spatial
function projection engine 106 are discussed herein with
respect to FIG. 2B.

In some embodiments, the at least one data store 120 can
be configured to store various geographical information
(e.g., points of interest, regions of interest) and various other
information related to the geographical information. For
example, the at least one data store 120 can store angular
direction, time estimation, scenic value, terrain difficulty,
and economic incentive information associated with the
points of interests. In another example, the at least one data
store 120 can store concentration or density data associated



US 11,774,254 B2

5

with regions of interest associated with a map. In some
embodiments, the at least one data store 120 can interface
with the alternative projection engine 102 to store various
map projections of geographical information and various
other information related to the projections.

FIG. 2A illustrates an example cost function projection
engine 202, according to various embodiments of the pres-
ent disclosure. In some embodiments, the cost function
projection engine 104 of FIG. 1 can be implemented as the
cost function projection engine 202. As shown in FIG. 2A,
in some embodiments, the cost function projection engine
202 can include an angle determination engine 204, a cost
function estimation engine 206, and a cost function display
engine 208.

As discussed, the cost function projection engine 202 can
be configured to provide alternative map projections of
exiting geographical information from a conventional two
dimensional map into another representation based on a cost
function. The angle determination engine 204, in some
embodiments, can be configured to determine relative angu-
lar relationships from a current location to neighboring
points of interests on the map. For example, any two points
of interest on the map can be related by an angle offset from
a reference. The reference may be a vertical line (e.g.,
longitudinal line) or a horizontal line (e.g., latitudinal line)
respect to one of the two points of interest. For instance, a
first point of interest of the two points of interest may be 45
degrees north-east of a second point of interest of the two
points of interest. In this instance, the 45 degree angle may
be referenced vertically or horizontally to the second point
of interest. In general, there may be one or more routes
connecting the current location to the neighboring points of
interest on the map. However, angles or angular relation-
ships between the current location and the neighboring
points of interest are always fixed. The angle determination
engine 204, therefore, can determine and extract this angular
relationships between the current location to the neighboring
points of interest from the map. This angular relationship
may be utilized later by the cost function display engine 208
to display various angles associated with the current location
to the neighboring points of interests.

In some embodiments, the cost function estimation engine
206 can be configured to estimate cost functions associated
with routes between points of interest on the map. As
discussed, a cost function may be any parameter or entity
that a user can derive value. In one embodiment, the cost
function estimation engine 206 can determine travel times
associated with routes between the points of interest. For
example, there can be multiple routes of varying distance
between point A and point B on a map. In this example, the
cost function estimation engine 206 can determine approxi-
mate travel times from point A to point B for each of the
multiple routes. Further, in determining the approximate
travel time for each route, the cost function estimation
engine 206 may factors in traffic conditions, number of
traffic stops, difficulty of driving, etc. as part of its approxi-
mation. In various embodiments, these travel time estimates
can be provided to the cost function display engine 208 for
further assessment.

In another embodiment, the cost function estimation
engine 206 can determine scenic values associated with
routes between the points of interest. For example, there can
be multiple routes to go from point A to point B, with each
route having a certain scenic value to users. For instance,
there can be two routes between point A and point B. Route
one is a scenic mountainous drive while route two is a
highway route. In this instance, the cost function estimation
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6

engine 206 may assign a higher scenic value to route one
then to route two. Here, the scenic value indicates a level of
scenery associated with a route. In various embodiments,
these scenic values can be provided to the cost function
display engine 208 for further assessment.

In another embodiment, the cost function estimation
engine 206, can determine curvature of routes between the
points of interest. For example, as in the example above,
there can be two routes between point A to point B. Further,
route one is a curvy mountainous route while route two is a
relatively straight highway route. In this example, the cost
function estimation engine 206, if a user attaches some value
to driving on a curvy road (e.g., a user driving a sports car
on a Sunday morning), can determine relative curvature of
the two routes and assign a curvature value indicating a
degree of curvature associated with a route. In various
embodiments, these curvature values can be provided to the
cost function display engine 208 for further assessment.

In another embodiment, the cost function estimation
engine 206 can determine terrain difficulty of routes between
the points of interest. As with the previous example, route
one is a mountainous route and route two is a highway route.
In this example, the cost function estimation engine 206 can
determine terrain difficulty and assign a terrain difficulty
value indicating degrees of terrain difficulty associated with
a route. In various embodiments, these difficulty values can
be provided to the cost function display engine 208 for
further assessment.

In some embodiments, the cost function estimation engine
206 can determine a cost function between a plurality of
equivalent points of interests from a point of interest. In one
embodiment, the cost function estimation engine 206 can
determine approximate travel times from the point of inter-
est to the plurality of equivalent points of interests. For
example, there can be a plurality of hospitals from a current
location. In this example, the cost function estimation engine
206 can determine approximate travel times from the current
location to the plurality of hospitals. In another embodiment,
the cost function estimation engine 206 can determine
economic incentive from the point of interest to the plurality
of equivalent point of interests. For example, there can be a
plurality of coffee shops around the current position. Each
coffee shop offers different coffee prices. In this example, the
cost function estimation engine 206 can determine relative
prices of coffee prices and assigns routes to each coffee shop
with an economic incentive value indicting price of coffee.
Many variations are possible and many variations are con-
templated. For example, the cost function estimation engine
206 can compute a cost function between the point of
interest and the plurality of equivalent points of interest
based on scenic value, curvature value, or terrain difficulty
value, etc. In various embodiments, the cost function esti-
mation engine 206 can interface with the cost function
display engine 208 for further assessment.

In various embodiments, the cost function display engine
208 can be configured to project geographical information
belong to a plurality of points of interest from one repre-
sentation to another representation based on a cost function.
In some embodiments, the cost function display engine 208
can interface with the angle determination engine 204 to
receive angular relationship information between the points
of interest. In some embodiments, the cost function display
engine 208 can interface with the cost function estimation
engine 206 to receive cost function information between the
points of interests. The cost function display engine 208 can
combine the angular relationship information and the cost
function information between the points of interest, and
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project the combined information as vectors emanating or
originating from the point of interest to the plurality of the
points of interest in another representation. Here, directions
associated with the vectors are based on angular relation-
ships between the points of interest and magnitudes of the
vectors are based on the cost functions associated with
routes between the points of interest. Multiple routes can be
included, and colors can be used to compare different costs
across many routes to the same set of destinations. Details
of cost function display engine 208 are further discussed
herein with respect to FIGS. 3A and 3B.

In some embodiments, the cost function display engine
208 can include visual indicators that help users interpret the
magnitudes of the vectors. The visual indicators can include
one or more concentric intervals about a point of interest,
with each successive concentric interval indicating a greater
number. For example, if a cost function is time, the concen-
tric intervals represent units of time. For instance, the units
of time can be seconds, minutes, hours, days, or any other
suitable unit of time. In another example, if the cost function
is scenic value, the concentric intervals represent progres-
sive levels of scenic or beauty. In another example, if the
cost function is road curvature, the concentric intervals
present progressive levels of road curvature. In another
example, if the cost function is terrain difficulty, the con-
centric intervals represent progressive levels of terrain dif-
ficulty. These visual indicators can be displayed together
separated by a visual indicator, such as color, to visualize the
relative scores for the best paths between locations, or the
costs may be combined into a single composite score. Many
variations are possible.

FIG. 2B illustrates an example spatial function projection
engine 222, according to various embodiments of the pres-
ent disclosure. In some embodiments, the spatial function
projection engine 106 of FIG. 1 can be implemented as the
spatial function projection engine 222. As shown in FIG. 2B,
in some embodiments, the spatial function projection engine
222 can include an interest determination engine 224, an
interest expansion engine 226, and a spatial function display
engine 228.

As discussed, the spatial function projection engine 222
can be configured to provide alternative map projections of
exiting geographical information from a conventional two
dimensional map into another representation based on a
spatial function. The interest determination engine 224, in
some embodiments, can be configured to determine a region
of interest on a map. The region of interest can include any
region on the map that has a high concentration of points of
interest. The points of interest can be any entity that a user
has incentives to gain more detailed information. For
example, the points of interest can be shipping vessels, cargo
airplanes, shipping trucks/trains, or populations density of
humans or animals, etc. In some embodiments, the interest
determination engine 224 can identify regions of interest
around transport/logistic hubs (e.g., seaports, airports, ship-
ping hubs, etc.) that are of importance for logistics compa-
nies. For example, for maritime tracking, the region of
interest may be areas around coastlines of a landmass. In
another example, for air traffic control, the region of interest
may be areas around major airports. In another example, for
truck and train tracking, the region of interest may be
trucking hubs and trains stations. In some embodiments, the
region of interest can be associated with regions that have
high populations densities.

In some embodiments, the interest determination engine
224 can define a spatial function that includes a threshold
distance or amount that encompasses a majority of the points
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of interests. For example, for maritime tracking, the spatial
function can be a threshold distance away from a coastline
that includes majority of maritime activity associated with
the coastline. In some embodiments, this threshold distance
can be determined or measured empirically. In some
embodiments, this threshold distance can be determined
using various clustering algorithms. In another example, for
air traffic control, the spatial function can be a threshold
radial distance from an airport for which high number of
airplanes are entering and exiting. In another example, for
truck and train tracking, the spatial function can be a
threshold distance around trucking hubs or train stations for
which a majority of trucks and trains enter and exit. In some
embodiments, the interest determination engine 224 can
define the spatial function to be some threshold amount of
area in which a majority of populations are encompassed by
the threshold amount of area. For example, a region of
interest for San Francisco may include neighboring Marin,
Contra Costa, Alameda, and Santa Clara counties. In some
embodiments, a special function may be entirely dynamic
and driven by the current positions of all sensors on a
moving fleet of moving entities, and may be recomputed
periodically to adjust with the density of the fleet.

Once a region of interest has been identified by the
interest determination engine 224, in some embodiments,
the interest expansion engine 226 can be configured to
expand the region of interest according to the spatial func-
tion defined. The interest expansion engine 206 can expand
the region of interest as defined by the spatial function such
that points of interest that are inside the region of interest
occupy a greater portion of the map based on the alternative
map projection. Further, in response to the expansion of the
region of interest, other regions on the map contract in
proportion to an amount the region of interest expanded so
the overall scale of the map does not change from one
representation to another representation. For example, for
maritime tracking, the interest expansion engine 226 can
expand a region of interest (e.g., a region of high interest) by
expanding a threshold distance from a coastline. This region
can be expanded to reveal details of shipping vessels along
the coastline. In this example, regions other than the region
of'interest (e.g., a region of low interest) contract in response
to the expansion. In another example, for air traffic control,
the interest expansion engine 226 can expand a region
defined by a threshold radial distance around an airport (e.g.,
a region of high interest) while contracting regions outside
the region of interest (e.g., a region of low interest). In some
embodiments, the interest expansion engine 226 can expand
cities (e.g., a region of high interest) while contracting areas
outside the cities (e.g., a region of low interest). In such
embodiments, the interest expansion engine 226 can expand,
on a new projection of a two dimensional map, details of city
streets at the expense of obfuscating roadways outside the
cities.

In some embodiments, the spatial function display engine
228 can be configured to maintain proper proportions on a
new representation of a map after geographical information
is projected from one representation to the new representa-
tion. The spatial function display engine 228 can interface
with the interest expansion engine 226 to determine regions
of interest to be expanded in this new representation of the
map. In response to the expansion of the regions of interest,
the spatial function display engine 228 can contract other
regions such that overall scale of the new representation of
the map is consistent with a previous representation of the
map. Details of spatial function display engine 228 are
discussed herein with respect to FIGS. 4A and 4B.
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FIG. 3A illustrates an example graphic user interface 300,
according to various embodiments of the present disclosure.
In the example graphic user interface 300, there can be a
display 302 on a computing device. A conventional two
dimensional map can be presented on the display 302 of the
computing device. Further, on the display 302, there can be
an option 318 that allows a user to toggle between the
conventional two dimensional map and an alternative map
projection of the conventional two dimensional map, in
which geographical information of the map are projected
based on a cost function.

In the example graphic user interface 300, the conven-
tional two dimensional map depicts a plurality of points of
interests. The plurality of the points of interest includes a
current location 304, a first residential community 306, a
second residential community 308, a first downtown 310, a
second downtown 312, a forest 314, and a lake 316. In this
example graphic user interface 300, the current location 304
is presented centrally on the display 302 while other points
of interest are peripherally presented round the current
location 304. Further, in this example graphic user interface
300, there is a route or a road connecting the current location
304 to ecach of the other points of interests. Moreover,
relative lengths of routes or roads between the current
location 304 and the other points of interest represent
relative distances from the current location 304 to the other
points of interest. For example, the first residential commu-
nity 306 is further away or more distant from the current
position 304 than the second residential community 308 is to
the current location 304. In another example, the second
downtown 312 is further away from the current location 304
than the first downtown 310 is to current location 304.
Likewise, as depicted in this example graphic user interface
300, the forest 314 is further away from the current location
304 than the lake 316.

As discussed, approximating travel times based on the
conventional two dimensional map, often time, can be
inaccurate. For example, a user might, based on relative
distances, determine that time to travel from the current
location 304 to the second residential community 308 is
faster than to travel from the current location 304 to the first
residential community 306. In this example, the conven-
tional two dimensional map does not show relative traffic
conditions from the current location 304 to the first residen-
tial community 306 and to the second residential community
308. Without this additional information, the user might
choose to travel to the second residential community 308
over the first residential community 306 thinking it would be
faster. In another example, the user might determine that
time to travel from the current location 304 to the lake 316
is faster than to travel from the current location 304 to the
forest 314 based on their relative distances. In this example,
the conventional two dimensional map does not show that
the route to the lake is a mountainous route with curvy roads
and difficult terrain. Therefore, although the distance
between the current location 304 to the lake 316 is shorter,
actual travel time is much longer than the travel time from
the current location 304 to the forest 314. In some instances,
there may be multiple routes for reaching a given destina-
tion. For example, as shown in FIG. 3A, there are multiple
routes 322 for reaching the first residential community 306.
For reasons discussed above, approximating travel times for
reaching the first residential community 306 based on these
multiple routes 322 can also be inaccurate when relying on
the conventional two dimensional map shown in FIG. 3A.

A better approach is to provide users with an alternative
map projection scheme in which the points of interest are
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projected from the conventional two dimensional map into
anew representation of the two dimensional map. In the new
representation, the points of interest are based on time (e.g.,
cost function). To do so, in this example graphic user
interface 300, a user can press, touch, or interact with the
option 318 to view the new representation of the two
dimensional map based on time.

FIG. 3B illustrates an example graphic user interface 360
based on a temporal projection, according to various
embodiments of the present disclosure. In this example
graphic user interface 360, the user has pressed, touched,
interacted with the option 318 to view the new representa-
tion of the two dimensional map based on time. In this
example, there can be a plurality of concentric overlays
presented on the display 302 of the computing device. Each
concentric overlay 320 represents a unit of time. For
example, in the example graphic user interface 360, each
concentric overlay equals an hour of time. Further, in this
example, routes from the current location 304 to the other
points of interest are projected to the new representation as
vectors emanating from the current location 304. Each
vector has a direct and a magnitude. The direction is
preserved from the angular relationship between the current
location 304 to a target point of interest from the conven-
tional two dimensional maps shown in FIG. 3A. The mag-
nitude is the time estimation from the current location 304
to the target point of interest. For example, in the example
graphic user interface 360, the “routes” from the current
location 304 to the first residential community 306 are
represented by respective vectors 324 that each represent
one route for reaching the first residential community 306.
Each vector has a direction corresponding to the angular
direction depicted on the conventional two dimensional
map. Each vector also has a magnitude corresponding to the
travel time from the current location 304 to the first resi-
dential community 306. For instance, in this example, the
travel time from the current location 304 to the first resi-
dential community 306 using a first route is one hour. The
temporal projection also shows vectors 324 corresponding to
a second route and a third route for reaching the first
residential community 306. In this example, the travel time
from the current location 304 to the first residential com-
munity 306 is over two hours when using the second route
and over three hours when using the third route. In some
embodiments, rather than showing vectors corresponding to
all routes for reaching a given destination, the temporal
projection can show vectors corresponding to some of those
routes. For example, the temporal projection can show
vectors corresponding to the top three popular routes for
reaching a destination. Likewise, the vector from the current
location 304 to the second residential community 308 has a
direction that correspond to the direction depicted on the
conventional two dimensional map and a magnitude that
equals to the travel time between the two points of interest.
In this example, the travel time, or the magnitude, is longer
because the route from the current location 304 to the second
residential community 308 has more traffic than the route
from the current location 304 to the first residential com-
munity 306.

FIG. 4A illustrates an example graphical user interface
400, according to various embodiments of the present dis-
closure. In the example graphic user interface 400, there can
be a display 402 on a computing device. A conventional two
dimensional map can be presented on the display 402 of the
computing device. Further, on the display 402, there can be
an option 414 that allows a user to toggle between the
conventional two dimensional map and an alternative map
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projection of the conventional two dimensional map, in
which geographical information of the map are projected
based on a spatial function.

In the example graphic user interface 400, the conven-
tional two dimensional map depicts a landmass 404, a body
of water 406, shipping vessels 410, and recreational vessels
412. Further, in the example graphic user interface 400, there
can be a region of interest 408 that runs along a coastline of
the landmass 404, defined by a threshold distance 416 (e.g.,
a spatial function) away from the coastline. As shown in the
example graphic user interface 400, majority of maritime
activity occurs along the coastline of the landmass 404 and
within the region of interest 408. Because the conventional
two dimensional map gives equal distance weight to various
regions, there can be regions of high vessel density and
regions of low vessel density. As such, the conventional two
dimensional map is not useful in maritime tracking shipping
along the coastline.

A better approach is to provide users with an alternative
map projection scheme in which the points of interest (e.g.,
shipping vessels 410 and recreational vessels 412) are
projected from the conventional two dimensional map into
a new representation of the two dimensional map. In the new
representation, the points of interest are optimized over the
spatial function. In this example graphic user interface 400,
a user can press, touch, or interact with the option 414 to
view the new representation of the two dimensional map
based on threshold distance from the coastline.

FIG. 4B illustrates an example graphic user interface 460
based on a spatial projection, according to various embodi-
ments of the present disclosure. In this example graphic user
interface 460, the user has pressed, touched, interacted with
the option 414 to view the new two dimensional map based
on the threshold distance from the coastline. In this example,
the region of interest 408 has expanded to take up majority
of the map. Areas outside of the region of interest 408 are
contracted proportionally to an amount the region of interest
408 expanded. Further, in this example, since the region of
interest 408 can be expanded, the shipping vessels 410 and
recreational vessels 412 have more space on the new rep-
resentation of the two dimensional map to determine relative
distances between the shipping vessels 410 or the recre-
ational vessels 412 to the coastline as well as to determine
relative distances to other vessels.

FIG. 5A illustrates an example method 500, according to
various embodiments of the current disclosure. The method
500 may be implemented in various systems including, for
example, the map projection system 100 of FIG. 1. The
operations of method 500 presented below are intended to be
illustrative. Depending on the implementation, the example
method 500 may include additional, fewer, or alternative
steps performed in various orders or in parallel. The example
method 500 may be implemented in various computing
systems or devices including one or more processors.

At block 502, angular relationships from a point of
interest to a plurality of peripheral points of interest can be
identified on a map. At block 504, one or more cost functions
from the point of interest to the plurality of the peripheral
points of interest can be analyzed on the map. At block 506,
a plurality of vectors emanating from the point of interest to
the plurality of the peripheral points of interest can be
displayed on a different representation of the map.

FIG. 5B illustrates an example method 560, according to
various embodiments of the current disclosure. The method
560 may be implemented in various systems including, for
example, the map projection system 100 of FIG. 1. The
operations of method 560 presented below are intended to be
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illustrative. Depending on the implementation, the example
method 560 may include additional, fewer, or alternative
steps performed in various orders or in parallel. The example
method 560 may be implemented in various computing
systems or devices including one or more processors.

At block 562, points of interest can be identified on a map.
Atblock 564, regions of high interest can be identified on the
map. At block 566, regions of low interest can be identified
on the map. At block 568, the regions of high interest can be
expanded on a different representation of the map. At block
570, the regions of low interest can be contracted by an
amount proportional to an amount the regions of high
interest expanded on the different representation of the map.

Hardware Implementation

The techniques described herein are implemented by one
or more special-purpose computing devices. The special-
purpose computing devices may be hard-wired to perform
the techniques, or may include circuitry or digital electronic
devices such as one or more application-specific integrated
circuits (ASICs) or field programmable gate arrays (FPGAs)
that are persistently programmed to perform the techniques,
or may include one or more hardware processors pro-
grammed to perform the techniques pursuant to program
instructions in firmware, memory, other storage, or a com-
bination. Such special-purpose computing devices may also
combine custom hard-wired logic, ASICs, or FPGAs with
custom programming to accomplish the techniques. The
special-purpose computing devices may be desktop com-
puter systems, server computer systems, portable computer
systems, handheld devices, networking devices or any other
device or combination of devices that incorporate hard-
wired and/or program logic to implement the techniques.

Computing device(s) are generally controlled and coor-
dinated by operating system software, such as i0S, Android,
Chrome OS, Windows XP, Windows Vista, Windows 7,
Windows 8, Windows Server, Windows CE, Unix, Linux,
SunOS, Solaris, 108, Blackberry OS, VxWorks, or other
compatible operating systems. In other embodiments, the
computing device may be controlled by a proprietary oper-
ating system. Conventional operating systems control and
schedule computer processes for execution, perform
memory management, provide file system, networking, I/O
services, and provide a user interface functionality, such as
a graphical user interface (“GUI”), among other things.

FIG. 6 is a block diagram that illustrates a computer
system 600 upon which any of the embodiments described
herein may be implemented. The computer system 600
includes a bus 602 or other communication mechanism for
communicating information, one or more hardware proces-
sors 604 coupled with bus 602 for processing information.
Hardware processor(s) 604 may be, for example, one or
more general purpose microprocessors.

The computer system 600 also includes a main memory
606, such as a random access memory (RAM), cache and/or
other dynamic storage devices, coupled to bus 602 for
storing information and instructions to be executed by
processor 604. Main memory 606 also may be used for
storing temporary variables or other intermediate informa-
tion during execution of instructions to be executed by
processor 604. Such instructions, when stored in storage
media accessible to processor 604, render computer system
600 into a special-purpose machine that is customized to
perform the operations specified in the instructions.

The computer system 600 further includes a read only
memory (ROM) 608 or other static storage device coupled
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to bus 602 for storing static information and instructions for
processor 604. A storage device 610, such as a magnetic
disk, optical disk, or USB thumb drive (Flash drive), etc., is
provided and coupled to bus 602 for storing information and
instructions.

The computer system 600 may be coupled via bus 602 to
a display 612, such as a cathode ray tube (CRT) or LCD
display (or touch screen), for displaying information to a
computer user. An input device 614, including alphanumeric
and other keys, is coupled to bus 602 for communicating
information and command selections to processor 604.
Another type of user input device is cursor control 616, such
as a mouse, a trackball, or cursor direction keys for com-
municating direction information and command selections
to processor 604 and for controlling cursor movement on
display 612. This input device typically has two degrees of
freedom in two axes, a first axis (e.g., X) and a second axis
(e.g., y), that allows the device to specify positions in a
plane. In some embodiments, the same direction information
and command selections as cursor control may be imple-
mented via receiving touches on a touch screen without a
cursor.

The computing system 600 may include a user interface
module to implement a GUI that may be stored in a mass
storage device as executable software codes that are
executed by the computing device(s). This and other mod-
ules may include, by way of example, components, such as
software components, object-oriented software components,
class components and task components, processes, func-
tions, attributes, procedures, subroutines, segments of pro-
gram code, drivers, firmware, microcode, circuitry, data,
databases, data structures, tables, arrays, and variables.

In general, the word “module,” as used herein, refers to
logic embodied in hardware or firmware, or to a collection
of software instructions, possibly having entry and exit
points, written in a programming language, such as, for
example, Java, C or C++. A software module may be
compiled and linked into an executable program, installed in
a dynamic link library, or may be written in an interpreted
programming language such as, for example, BASIC, Perl,
or Python. It will be appreciated that software modules may
be callable from other modules or from themselves, and/or
may be invoked in response to detected events or interrupts.
Software modules configured for execution on computing
devices may be provided on a computer readable medium,
such as a compact disc, digital video disc, flash drive,
magnetic disc, or any other tangible medium, or as a digital
download (and may be originally stored in a compressed or
installable format that requires installation, decompression
or decryption prior to execution). Such software code may
be stored, partially or fully, on a memory device of the
executing computing device, for execution by the computing
device. Software instructions may be embedded in firmware,
such as an EPROM. It will be further appreciated that
hardware modules may be comprised of connected logic
units, such as gates and flip-flops, and/or may be comprised
of programmable units, such as programmable gate arrays or
processors. The modules or computing device functionality
described herein are preferably implemented as software
modules, but may be represented in hardware or firmware.
Generally, the modules described herein refer to logical
modules that may be combined with other modules or
divided into sub-modules despite their physical organization
or storage.

The computer system 600 may implement the techniques
described herein using customized hard-wired logic, one or
more ASICs or FPGAs, firmware and/or program logic
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which in combination with the computer system causes or
programs computer system 600 to be a special-purpose
machine. According to one embodiment, the techniques
herein are performed by computer system 600 in response to
processor(s) 604 executing one or more sequences of one or
more instructions contained in main memory 606. Such
instructions may be read into main memory 606 from
another storage medium, such as storage device 610. Execu-
tion of the sequences of instructions contained in main
memory 606 causes processor(s) 604 to perform the process
steps described herein. In alternative embodiments, hard-
wired circuitry may be used in place of or in combination
with software instructions.

The term “non-transitory media,” and similar terms, as
used herein refers to any media that store data and/or
instructions that cause a machine to operate in a specific
fashion. Such non-transitory media may comprise non-
volatile media and/or volatile media. Non-volatile media
includes, for example, optical or magnetic disks, such as
storage device 610. Volatile media includes dynamic
memory, such as main memory 606. Common forms of
non-transitory media include, for example, a floppy disk, a
flexible disk, hard disk, solid state drive, magnetic tape, or
any other magnetic data storage medium, a CD-ROM, any
other optical data storage medium, any physical medium
with patterns of holes, a RAM, a PROM, and EPROM, a
FLASH-EPROM, NVRAM, any other memory chip or
cartridge, and networked versions of the same.

Non-transitory media is distinct from but may be used in
conjunction with transmission media. Transmission media
participates in transferring information between non-transi-
tory media. For example, transmission media includes
coaxial cables, copper wire and fiber optics, including the
wires that comprise bus 602. Transmission media can also
take the form of acoustic or light waves, such as those
generated during radio-wave and infra-red data communi-
cations.

Various forms of media may be involved in carrying one
or more sequences of one or more instructions to processor
604 for execution. For example, the instructions may ini-
tially be carried on a magnetic disk or solid state drive of a
remote computer. The remote computer can load the instruc-
tions into its dynamic memory and send the instructions over
a telephone line using a modem. A modem local to computer
system 600 can receive the data on the telephone line and
use an infra-red transmitter to convert the data to an infra-red
signal. An infra-red detector can receive the data carried in
the infra-red signal and appropriate circuitry can place the
data on bus 602. Bus 602 carries the data to main memory
606, from which processor 604 retrieves and executes the
instructions. The instructions received by main memory 606
may retrieves and executes the instructions. The instructions
received by main memory 606 may optionally be stored on
storage device 610 either before or after execution by
processor 604.

The computer system 600 also includes a communication
interface 618 coupled to bus 602. Communication interface
618 provides a two-way data communication coupling to
one or more network links that are connected to one or more
local networks. For example, communication interface 618
may be an integrated services digital network (ISDN) card,
cable modem, satellite modem, or a modem to provide a data
communication connection to a corresponding type of tele-
phone line. As another example, communication interface
618 may be a local area network (LLAN) card to provide a
data communication connection to a compatible LAN (or
WAN component to communicated with a WAN). Wireless
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links may also be implemented. In any such implementation,
communication interface 618 sends and receives electrical,
electromagnetic or optical signals that carry digital data
streams representing various types of information.

A network link typically provides data communication
through one or more networks to other data devices. For
example, a network link may provide a connection through
local network to a host computer or to data equipment
operated by an Internet Service Provider (ISP). The ISP in
turn provides data communication services through the
world wide packet data communication network now com-
monly referred to as the “Internet”. Local network and
Internet both use electrical, electromagnetic or optical sig-
nals that carry digital data streams. The signals through the
various networks and the signals on network link and
through communication interface 618, which carry the digi-
tal data to and from computer system 600, are example
forms of transmission media.

The computer system 600 can send messages and receive
data, including program code, through the network(s), net-
work link and communication interface 618. In the Internet
example, a server might transmit a requested code for an
application program through the Internet, the ISP, the local
network and the communication interface 618.

The received code may be executed by processor 604 as
it is received, and/or stored in storage device 610, or other
non-volatile storage for later execution.

Each of the processes, methods, and algorithms described
in the preceding sections may be embodied in, and fully or
partially automated by, code modules executed by one or
more computer systems or computer processors comprising
computer hardware. The processes and algorithms may be
implemented partially or wholly in application-specific cir-
cuitry.

The various features and processes described above may
be used independently of one another, or may be combined
in various ways. All possible combinations and sub-combi-
nations are intended to fall within the scope of this disclo-
sure. In addition, certain method or process blocks may be
omitted in some implementations. The methods and pro-
cesses described herein are also not limited to any particular
sequence, and the blocks or states relating thereto can be
performed in other sequences that are appropriate. For
example, described blocks or states may be performed in an
order other than that specifically disclosed, or multiple
blocks or states may be combined in a single block or state.
The example blocks or states may be performed in serial, in
parallel, or in some other manner. Blocks or states may be
added to or removed from the disclosed example embodi-
ments. The example systems and components described
herein may be configured differently than described. For
example, elements may be added to, removed from, or
rearranged compared to the disclosed example embodi-
ments.

Conditional language, such as, among others, “can,”
“could,” “might,” or “may,” unless specifically stated oth-
erwise, or otherwise understood within the context as used,
is generally intended to convey that certain embodiments
include, while other embodiments do not include, certain
features, elements and/or steps. Thus, such conditional lan-
guage is not generally intended to imply that features,
elements and/or steps are in any way required for one or
more embodiments or that one or more embodiments nec-
essarily include logic for deciding, with or without user
input or prompting, whether these features, elements and/or
steps are included or are to be performed in any particular
embodiment.
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Any process descriptions, elements, or blocks in the flow
diagrams described herein and/or depicted in the attached
figures should be understood as potentially representing
modules, segments, or portions of code which include one or
more executable instructions for implementing specific logi-
cal functions or steps in the process. Alternate implementa-
tions are included within the scope of the embodiments
described herein in which elements or functions may be
deleted, executed out of order from that shown or discussed,
including substantially concurrently or in reverse order,
depending on the functionality involved, as would be under-
stood by those skilled in the art.

It should be emphasized that many variations and modi-
fications may be made to the above-described embodiments,
the elements of which are to be understood as being among
other acceptable examples. All such modifications and varia-
tions are intended to be included herein within the scope of
this disclosure. The foregoing description details certain
embodiments of the invention. It will be appreciated, how-
ever, that no matter how detailed the foregoing appears in
text, the invention can be practiced in many ways. As is also
stated above, it should be noted that the use of particular
terminology when describing certain features or aspects of
the invention should not be taken to imply that the termi-
nology is being re-defined herein to be restricted to includ-
ing any specific characteristics of the features or aspects of
the invention with which that terminology is associated. The
scope of the invention should therefore be construed in
accordance with the appended claims and any equivalents
thereof.

Engines, Components, and Logic

Certain embodiments are described herein as including
logic or a number of components, engines, or mechanisms.
Engines may constitute either software engines (e.g., code
embodied on a machine-readable medium) or hardware
engines. A “hardware engine” is a tangible unit capable of
performing certain operations and may be configured or
arranged in a certain physical manner. In various example
embodiments, one or more computer systems (e.g., a stand-
alone computer system, a client computer system, or a server
computer system) or one or more hardware engines of a
computer system (e.g., a processor or a group of processors)
may be configured by software (e.g., an application or
application portion) as a hardware engine that operates to
perform certain operations as described herein.

In some embodiments, a hardware engine may be imple-
mented mechanically, electronically, or any suitable combi-
nation thereof. For example, a hardware engine may include
dedicated circuitry or logic that is permanently configured to
perform certain operations. For example, a hardware engine
may be a special-purpose processor, such as a Field-Pro-
grammable Gate Array (FPGA) or an Application Specific
Integrated Circuit (ASIC). A hardware engine may also
include programmable logic or circuitry that is temporarily
configured by software to perform certain operations. For
example, a hardware engine may include software executed
by a general-purpose processor or other programmable
processor. Once configured by such software, hardware
engines become specific machines (or specific components
of' a machine) uniquely tailored to perform the configured
functions and are no longer general-purpose processors. It
will be appreciated that the decision to implement a hard-
ware engine mechanically, in dedicated and permanently
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configured circuitry, or in temporarily configured circuitry
(e.g., configured by software) may be driven by cost and
time considerations.

Accordingly, the phrase “hardware engine” should be
understood to encompass a tangible entity, be that an entity
that is physically constructed, permanently configured (e.g.,
hardwired), or temporarily configured (e.g., programmed) to
operate in a certain manner or to perform certain operations
described herein. As used herein, “hardware-implemented
engine” refers to a hardware engine. Considering embodi-
ments in which hardware engines are temporarily configured
(e.g., programmed), each of the hardware engines need not
be configured or instantiated at any one instance in time. For
example, where a hardware engine comprises a general-
purpose processor configured by software to become a
special-purpose processor, the general-purpose processor
may be configured as respectively different special-purpose
processors (e.g., comprising different hardware engines) at
different times. Software accordingly configures a particular
processor or processors, for example, to constitute a par-
ticular hardware engine at one instance of time and to
constitute a different hardware engine at a different instance
of time.

Hardware engines can provide information to, and receive
information from, other hardware engines. Accordingly, the
described hardware engines may be regarded as being
communicatively coupled. Where multiple hardware
engines exist contemporaneously, communications may be
achieved through signal transmission (e.g., over appropriate
circuits and buses) between or among two or more of the
hardware engines. In embodiments in which multiple hard-
ware engines are configured or instantiated at different
times, communications between such hardware engines may
be achieved, for example, through the storage and retrieval
of information in memory structures to which the multiple
hardware engines have access. For example, one hardware
engine may perform an operation and store the output of that
operation in a memory device to which it is communica-
tively coupled. A further hardware engine may then, at a
later time, access the memory device to retrieve and process
the stored output. Hardware engines may also initiate com-
munications with input or output devices, and can operate on
a resource (e.g., a collection of information).

The various operations of example methods described
herein may be performed, at least partially, by one or more
processors that are temporarily configured (e.g., by soft-
ware) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured,
such processors may constitute processor-implemented
engines that operate to perform one or more operations or
functions described herein. As used herein, “processor-
implemented engine” refers to a hardware engine imple-
mented using one or more processors.

Similarly, the methods described herein may be at least
partially processor-implemented, with a particular processor
or processors being an example of hardware. For example,
at least some of the operations of a method may be per-
formed by one or more processors or processor-imple-
mented engines. Moreover, the one or more processors may
also operate to support performance of the relevant opera-
tions in a “cloud computing” environment or as a “software
as a service” (SaaS). For example, at least some of the
operations may be performed by a group of computers (as
examples of machines including processors), with these
operations being accessible via a network (e.g., the Internet)
and via one or more appropriate interfaces (e.g., an Appli-
cation Program Interface (API)).
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The performance of certain of the operations may be
distributed among the processors, not only residing within a
single machine, but deployed across a number of machines.
In some example embodiments, the processors or processor-
implemented engines may be located in a single geographic
location (e.g., within a home environment, an office envi-
ronment, or a server farm). In other example embodiments,
the processors or processor-implemented engines may be
distributed across a number of geographic locations.

Language

Throughout this specification, plural instances may imple-
ment components, operations, or structures described as a
single instance. Although individual operations of one or
more methods are illustrated and described as separate
operations, one or more of the individual operations may be
performed concurrently, and nothing requires that the opera-
tions be performed in the order illustrated. Structures and
functionality presented as separate components in example
configurations may be implemented as a combined structure
or component. Similarly, structures and functionality pre-
sented as a single component may be implemented as
separate components. These and other variations, modifica-
tions, additions, and improvements fall within the scope of
the subject matter herein.

Although an overview of the subject matter has been
described with reference to specific example embodiments,
various modifications and changes may be made to these
embodiments without departing from the broader scope of
embodiments of the present disclosure. Such embodiments
of the subject matter may be referred to herein, individually
or collectively, by the term “invention” merely for conve-
nience and without intending to voluntarily limit the scope
of'this application to any single disclosure or concept if more
than one is, in fact, disclosed.

The embodiments illustrated herein are described in suf-
ficient detail to enable those skilled in the art to practice the
teachings disclosed. Other embodiments may be used and
derived therefrom, such that structural and logical substitu-
tions and changes may be made without departing from the
scope of this disclosure. The Detailed Description, therefore,
is not to be taken in a limiting sense, and the scope of various
embodiments is defined only by the appended claims, along
with the full range of equivalents to which such claims are
entitled.

It will be appreciated that an “engine,” “system,” “data
store,” and/or “database” may comprise software, hardware,
firmware, and/or circuitry. In one example, one or more
software programs comprising instructions capable of being
executable by a processor may perform one or more of the
functions of the engines, data stores, databases, or systems
described herein. In another example, circuitry may perform
the same or similar functions. Alternative embodiments may
comprise more, less, or functionally equivalent engines,
systems, data stores, or databases, and still be within the
scope of present embodiments. For example, the function-
ality of the various systems, engines, data stores, and/or
databases may be combined or divided differently.

“Open source” software is defined herein to be source
code that allows distribution as source code as well as
compiled form, with a well-publicized and indexed means of
obtaining the source, optionally with a license that allows
modifications and derived works.

The data stores described herein may be any suitable
structure (e.g., an active database, a relational database, a
self-referential database, a table, a matrix, an array, a flat file,
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a documented-oriented storage system, a non-relational No-
SQL system, and the like), and may be cloud-based or
otherwise.

As used herein, the term “or” may be construed in either
an inclusive or exclusive sense. Moreover, plural instances
may be provided for resources, operations, or structures
described herein as a single instance. Additionally, bound-
aries between various resources, operations, engines,
engines, and data stores are somewhat arbitrary, and par-
ticular operations are illustrated in a context of specific
illustrative configurations. Other allocations of functionality
are envisioned and may fall within a scope of various
embodiments of the present disclosure. In general, structures
and functionality presented as separate resources in the
example configurations may be implemented as a combined
structure or resource. Similarly, structures and functionality
presented as a single resource may be implemented as
separate resources. These and other variations, modifica-
tions, additions, and improvements fall within a scope of
embodiments of the present disclosure as represented by the
appended claims. The specification and drawings are,
accordingly, to be regarded in an illustrative rather than a
restrictive sense.

Conditional language, such as, among others, “can,”
“could,” “might,” or “may,” unless specifically stated oth-
erwise, or otherwise understood within the context as used,
is generally intended to convey that certain embodiments
include, while other embodiments do not include, certain
features, elements and/or steps. Thus, such conditional lan-
guage is not generally intended to imply that features,
elements and/or steps are in any way required for one or
more embodiments or that one or more embodiments nec-
essarily include logic for deciding, with or without user
input or prompting, whether these features, elements and/or
steps are included or are to be performed in any particular
embodiment.

Although the invention has been described in detail for
the purpose of illustration based on what is currently con-
sidered to be the most practical and preferred implementa-
tions, it is to be understood that such detail is solely for that
purpose and that the invention is not limited to the disclosed
implementations, but, on the contrary, is intended to cover
modifications and equivalent arrangements that are within
the spirit and scope of the appended claims. For example, it
is to be understood that the present invention contemplates
that, to the extent possible, one or more features of any
embodiment can be combined with one or more features of
any other embodiment.

The invention claimed is:
1. A method of generating alternative map projections of
geographical information, the method comprising:

determining angular relationship information between a
point of interest and a plurality of peripheral points of
interest on a map;

determining cost function information between the point
of interest and the plurality of peripheral points of
interest;

combining the angular relationship information and the
cost function information to obtain combined informa-
tion; and

generating an alternative representation of the map,
wherein generating the alternative representation com-
prises projecting the combined information on the
alternative representation as one or more vectors origi-
nating at the point of interest and extending to one or
more of the plurality of peripheral points of interest.
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2. The method of claim 1, wherein the map is a two-
dimensional map and the one or more vectors comprises a
first vector originating at the point of interest and extending
to a first peripheral point of interest, the method further
comprising:

determining, based on the angular relationship informa-

tion, a first angular relationship between the point of
interest and the first peripheral point of interest on the
two-dimensional map,

wherein a direction of the first vector on the alternative

representation is based on the first angular relationship.

3. The method of claim 2, further comprising:

determining, based on the cost function information, a

value of a cost function associated with a route between
the point of interest and the first peripheral point of
interest on the two-dimensional map,

wherein a magnitude of the first vector on the alternative

representation is based on the value of the cost func-
tion.

4. The method of claim 1, wherein the one or more vectors
comprise a first vector originating at the point of interest and
extending to a first peripheral point of interest, and wherein
generating the alternative representation of the map further
comprises:

determining, based on the cost function information, a

cost function associated with routes between the point
of interest and the plurality of peripheral points of
interest;
determining, based on the cost function, a first cost
associated with a first route between the point of
interest and the first peripheral point of interest;

determining a first magnitude of the first vector based on
the first cost; and

generating one or more visual indicators on the alternative

representation, wherein the one or more visual indica-
tors provide a graphical guide for interpreting the first
magnitude.

5. The method of claim 4, wherein the one or more visual
indicators are one or more concentric intervals centered
around the point of interest, wherein each concentric interval
corresponds to a respective unit of measurement for the cost
function.

6. The method of claim 5, wherein the unit of measure-
ment is a measure of one of: time; scenic value of the routes;
road curvature of the routes; terrain difficulty of the routes;
or economic incentive in traversing the routes.

7. The method of claim 1, wherein the one or more vectors
comprise a first vector originating at the point of interest and
extending to a first node on the alternative representation
and a second vector originating at first node and extending
to a second node on the alternative representation, the first
node and the second node each being representative of a first
peripheral point of interest.

8. The method of claim 7, wherein a first magnitude of the
first vector represents a first value of a cost function for a
first route between the point of interest and the first periph-
eral point of interest.

9. The method of claim 8, wherein a sum of the first
magnitude and a second magnitude of the second vector
represents a second value of the cost function for a second
route between the point of interest and the first peripheral
point of interest.

10. The method of claim 1, further comprising:

providing a user interface comprising a toggle function

that is selectable to toggle between the map and the
alternative representation of the map.
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11. A map projection system for generating alternative
map projections of geographical information, the map pro-
jection system comprising:

at least one processor; and

a memory storing computer-executable instructions that,

when executed by the at least one processor, cause the

map projection system to:

determine angular relationship information between a
point of interest and a plurality of peripheral points
of interest on a map;

determine cost function information between the point
of interest and the plurality of peripheral points of
interest;

combine the angular relationship information and the
cost function information to obtain combined infor-
mation; and

generate an alternative representation of the map,
wherein generating the alternative representation
comprises projecting the combined information on
the alternative representation as one or more vectors
originating at the point of interest and extending to
one or more of the plurality of peripheral points of
interest.

12. The map projection system of claim 11, wherein the
map is a two-dimensional map and the one or more vectors
comprises a first vector originating at the point of interest
and extending to a first peripheral point of interest, and
wherein, when executed by the at least one processor, the
stored instructions further cause the map projection system
to:

determine, based on the angular relationship information,

a first angular relationship between the point of interest
and the first peripheral point of interest on the two-
dimensional map,

wherein a direction of the first vector on the alternative

representation is based on the first angular relationship.

13. The map projection system of claim 12, wherein,
when executed by the at least one processor, the stored
instructions further cause the map projection system to:

determine, based on the cost function information, a value

of a cost function associated with a route between the
point of interest and the first peripheral point of interest
on the two-dimensional map,

wherein a magnitude of the first vector on the alternative

representation is based on the value of the cost func-
tion.

14. The map projection system of claim 11, wherein the
one or more vectors comprise a first vector originating at the
point of interest and extending to a first peripheral point of

10

20

25

30

40

45

22

interest, and wherein, to generate the alternative represen-
tation of the map, the stored instructions, when executed by
the at least one processor, cause the map projection system
to:
determine, based on the cost function information, a cost
function associated with routes between the point of
interest and the plurality of peripheral points of interest;

determine, based on the cost function, a first cost associ-
ated with a first route between the point of interest and
the first peripheral point of interest;

determine a first magnitude of the first vector based on the

first cost; and

generate one or more visual indicators on the alternative

representation, wherein the one or more visual indica-
tors provide a graphical guide for interpreting the first
magnitude.

15. The map projection system of claim 14, wherein the
one or more visual indicators are one or more concentric
intervals centered around the point of interest, wherein each
concentric interval corresponds to a respective unit of mea-
surement for the cost function.

16. The map projection system of claim 15, wherein the
unit of measurement is a measure of one of: time; scenic
value of the routes; road curvature of the routes; terrain
difficulty of the routes; or economic incentive in traversing
the routes.

17. The map projection system of claim 11, wherein the
one or more vectors comprise a first vector originating at the
point of interest and extending to a first node on the
alternative representation and a second vector originating at
first node and extending to a second node on the alternative
representation, the first node and the second node each being
representative of a first peripheral point of interest.

18. The map projection system of claim 17, wherein a first
magnitude of the first vector represents a first value of a cost
function for a first route between the point of interest and the
first peripheral point of interest.

19. The map projection system of claim 18, wherein a sum
of the first magnitude and a second magnitude of the second
vector represents a second value of the cost function for a
second route between the point of interest and the first
peripheral point of interest.

20. The map projection system of claim 11, wherein,
when executed by the at least one processor, the stored
instructions further cause the map projection system to:

provide a user interface comprising a toggle function that

is selectable to toggle between the map and the alter-
native representation of the map.
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